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ABSTRACT 



The invention relates to a method for selecting a way to 
perform a handover in a cellular radio system, and a cellular 
radio system employing code division multiple access. The 
system comprises in each cell at least one base station 
transmitting a pilot signal, and subscriber terminal equip- 
ments that may be connected to one or more base stations 
simultaneously, said terminal equipments comprising means 
for measuring pilot signals received by them, and compris- 
ing means for performing handovers of at least two types. 
For saving the capacity and the resources of the system, the 
terminal equipment of the system in accordance with the 
invention comprises means for selecting, on the basis of the 
pilot signals it has received, the handover technique which 
is used on the connection between the terminal equipment 
and the base station each time. 

11 Claims 3 Drawing Sheets 
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METHOD FOR SELECTING THE WAY TO 
PERFORM A HANDOVER, AND A 
CELLULAR RADIO SYSTEM 

FIELD OF THE INVENTION 5 

The invention relates to a method for selecting a way to 
perform a handover in a cellular radio system employing 
code division multiple access, and comprising in each cell at 
least one base station transmitting a pilot signal, and a 30 
number of subscriber terminal equipments that may be 
simultaneously connected to one or more base stations, said 
terminal equipments measuring pilot signals received, and 
being capable of performing handovers of at least two types. 

BACKGROUND ART 

The present invention is suited to be used in radio systems 
utilizing code division multiple access, and in particular in 
so-called WLL (Wireless Local Loop) systems. Code Divi- 
sion Multiple Access, CDMA is a multiple access method, 20 
which is based on the spread spectrum technique, and which 
has been applied recently in cellular communication 
systems, in addition to the prior FDMAand TDM A methods. 
CDMA has several advantages over the prior methods, such 
as spectral efficiency and the simplicity of frequency plan- 25 
ning. 

In CDMA, the narrow-band data signal of the user is 
multiplied to a relatively wide band by means of a spreading 
code having a remarkably broader band than the data signal. 3Q 
Bandwidths used in known test systems are e.g. 1.25 MHz, 
10 MHz and 25 MHz. In connection with the multiplication, 
the data signal spreads onto the whole of the band used. All 
users transmit simultaneously by using the same frequency 
band. An individual spreading code is used on each connec- 35 
tion between the base station and the mobile station, and the 
signals of different users may be distinguished from each 
other in the receivers on the basis of the spreading code of 
each user. 

Adapted filters in the receivers are synchronized with the 40 
desired signal, which is identified on the basis of the 
spreading code. The data signal is returned in the receiver 
onto the original band by multiplying it by the same spread- 
ing code as in connection with the transmission. The signals 
which have been multiplied by some other spreading code 45 
neither correlate nor return to the narrow band in an ideal 
case. They thus appear as noise from the point of view of the 
desired signal. It is endeavoured to select the spreading 
codes of the system so that they are not mutually correlated, 
in other words, they are orthogonal. In practice, the spread- 50 
ing codes are not non-correlated, and the signals of other 
users complicate the detection of the desired signal by 
distorting the received signal. This interference caused by 
the users for each other is termed as multiple access inter- 
ference. 55 

In several CDMA systems in accordance with the prior 
art, a so-called pilot signal is used, which is transmitted by 
each base station and utilized in identification of base 
stations, power measurement, and for enabling coherent 
reception in a mobile station. The pilot signal is a data 60 
unmodulated spreading coded signal, and it is transmitted to 
the coverage area of the base station in the same way as the 
actual traffic channels. The coverage area of the pilot signal 
in fact determines the size of the cell of the base station, 
since the terminal equipments utilize it in call establishment. 65 

The base stations continuously transmit the pilot signal, 
and the spreading codes used in the transmission of the pilot 
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signal of different base stations differ from each other, so 
that a terminal equipment may identify the base stations on 
the basis of the pilot transmitted by them. 

Systems in which a radio telephone network is used for 
replacing a conventional fixed telephone network are termed 
as WLL systems. In a WLL system, subscriber terminal 
equipments are fixed on the premises of the user, like a 
conventional telephone. In all data transmission methods 
utilizing a radio channel, interference occurs on the radio 
path, such as multipath fading of the signal, which is due to 
summing of such a signal in the receiver that has propagated 
several different ways. Since in a WLL system both the 
transmitter and the receiver are stationary, multipath fading 
is caused by the movements of the objects located in the 
surroundings. Thus, radio technically speaking, fading is 
very slow. A fading period usually varies from one second 
to a few seconds. Moreover, the fading depths may be so 
remarkable that they have an effect on the quality of the 
connection, in particular if the subscriber terminal equip- 
ment is located in the peripheral area of two cells. 

A terminal equipment located in a peripheral area may 
meet with a situation in which a signal received from its own 
base station is fading just when a signal arriving from an 
adjacent base station is several decibels stronger than the 
desired signal. The signal-to-interference ratio of the signal 
received from its own base station, i.e. the quality of the 
connection may then decrease significantly. It is thus nec- 
essary to use a handover method of some kind between 
different base stations in the peripheral areas of a cell, which 
also takes multipath fading into account. 

Known cellular radio systems, such as GSM, employ 
so-called hard handover, in which the terminal equipment 
communicates only with one base station at a time. If the 
quality of the connection weakens, a handover is performed 
to a new base station, the signal received from which is 
stronger. 

CDMA cellular radio systems usually employ so-called 
soft handover. In soft handover, the terminal equipment may 
simultaneously communicate with more than one base sta- 
tions during the handover. The base stations with which the 
terminal equipment may communicate are referred to as an 
active group. All the base stations with which the terminal 
equipment communicates transmit the same signal to the 
terminal equipment, which may select from said signals the 
strongest signal components, and advantageously combine 
them. The signal -to- interference ratio of the received signal 
may thus be maximized. 

A parallel international application "Handover method 
and a cellular radio system" PCT/FI95/00467 discloses a 
method in which the terminal equipment directly controls 
the transmission power of the base stations during a soft 
handover. By means of the method, it is possible to switch 
only the necessary base stations of the active group to 
transmit the signal to the terminal equipment. 

Known methods, however, are attended by numerous 
drawbacks. If a hard handover is employed in a WLL 
system, taking multipath fading into account, it may result in 
a so-called ping-pong phenomenon, in which the connection 
is continuously switched between two base stations. This 
causes relatively much signalling on the radio path. 

The drawback of soft handover in the WLL system is that 
extra interference power may unnecessarily be sent onto the 
radio path. Since the fading process of the signals sent from 
different base stations is not correlated, the signal received 
from one base station may be at its strongest simultaneously 
when the signal received from another base station is fading. 
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If the fading is several decibels, the signal received from the On the basis of these parameters, the terminal equipment 

latter base station is hardly of avail in the terminal equip- may conclude which handover technique is the most advan- 

ment. Said signal, however, causes interference in the cov- tageous each time, 
erage area of said base station, and the capacity of the cell 

thus decreases. In conventional cellular radio systems, this 5 BRIEF DESCRIPTION OF THE DRAWINGS 

problem is not relevant, as the fading processes are much . , n . ... .„ . , , . „ t 

r . j L l i * i In the following, the uivention will be described in greater 

faster The disclosed situation may, however, last several , t ... r ° t , . .f , A 

T J detail with reference to the examples in the attached 

seconds in the WLL system. , . . , . , 

' drawings, m which 

The method disclosed in a parallel international applica- ™„ A . „, T T t . ,. . „ A f 

WTT , ■ m j II i j- t m FIG. 1 shows a WLL system in which the method of the 

tion Handover method and a cellular radio system PCT/ 10 . . , .. / 

FI95/00467 is well suited for a WLL environment if the mventlon may * apphed ' 

fading dynamics is relatively high, and the need for ban- nG - 2 illustrates in greater detail the catena for the 

dover does not arise too frequently. It must be taken into division int0 handover, and hard handover in which part 

account in the WLL system, however, that different direc- of tne base statl0D are turned off ' 

tions of transmission are processes independent of each 15 FIG. 3 is a block diagram illustrating the structure of the 

other. If the power control commands in the uplink direction terminal equipment of the cellular radio system of the 

are sent to the terminal equipment on the basis of the best invention, and 

connection in the uplink direction, it may be the case that the FIG. 4 is a block diagram illustrating the structure of the 

base station the downlink signal received from which is the base station of the cellular radio system of the invention, 
best, does not hear the signal in the uplink direction. 20 

Each of the above mentioned handover methods has its THE PREFERRED EMBODIMENTS OF THE 

drawbacks that waste capacity and resources if the same INVENTION 

method is used in the whole system. FIG. 1 shows a schematic picture of a WLL system in 

SUMMARY OF THE INVENTION 25 which me method of the invention may advantageously be 

applied. WLL systems refer to systems in which a radio 

The aim of the present invention is to implement a method telephone system is used for replacing a conventional fixed 

in which the handover solution most appropriate for each telephone network. In a WLL system, the subscriber termi- 

situation is selected, said solution wasting as little capacity nal equipments are fixed on the premises of the user like a 

and resources as possible. 30 conventional telephone. The structure of the system is like 

This is achieved with a method of the type set forth in the that of a conventional cellular radio system. The exemplary 

introduction, which is characterized in that the terminal system of FIG. 1 comprises two base stations 100, 102, 

equipment makes, on the basis of the pilot signals received which are connected via digital transmission links 106, 108 

by it, the decision on the handover technique used on the to a base station controller 104, and further to the other 

connection between the terminal equipment and the base 35 elements of the system, and to the fixed telephone network, 

station each time. Th e system further comprises a number of subscriber 

The invention further relates to a cellular radio system terminal equipments 11(^-118, which are fixed e.g. in the 

employing code division multiple access, and comprising in dwelling of each user like a conventional telephone. The 

each cell at least one base station transmitting a pilot signal, terminal equipments communicate over the radio path with 

and a number of subscriber terminal equipments that may be 40 the base stations, typically with the base station that provides 

simultaneously connected to one or more base stations, said the connection of the best quality. In the example of the 

equipments comprising means for measuring the pilot sig- figure, terminal equipments 110, 112 and 116 communicate 

nals received by them, and comprising means for perform- with base station 100, and terminal equipments 114 and 118 

ing handovers of at least two types. The cellular radio system with base station 102. Terminal equipment 118, however, is 

of the invention is characterized in that the terminal equip- 45 located in the boundary area of the coverage areas of base 

ment of the system comprises means for selecting on the stations 100 and 102, and the probability of handovers is 

basis of the pilot signals received by it the handover tech- high, in particular when this terminal equipment is con- 

nique which is used on the connection between the terminal cerned. It must be noticed that in a real system the number 

equipment and the base station each time. of the terminal equipments is naturally essentially larger 

By means of the method of the invention, transmission 50 than in the example shown in FIG. 1. The CDMA system 

and processing of extra data connected with conventional typically uses the same frequency band in all the base 

methods may be avoided. On the basis of the measurements stations within the area, and the users are distinguished from 

of the pilot signals, the terminal equipment may find out in each other by means of a pseudorandom sequence given to 

advance which handover technique is the most advantageous each user, the signal of each user being multiplied by said 

each time. The terminal equipment measures pilot signals 55 sequence. 

during a time period the length of which is essentially Each base station 100, 102 transmits a pilot signal which 

greater than the fading period of the radio channel. In WLL is a data unmodulated signal, coded in advance with a 

systems, the measuring time period may be as long as a half previously known pseudorandom sequence, on the basis of 

an hour. By means of the measurements during the which signal the terminal equipment may identify each base 

connection, the way to perform the handover may also be 60 station. By measuring said signal it is possible to select the 

changed during the connection. In a preferred embodiment base station providing the best connection. In the case of the- 

of the invention, the terminal equipment calculates the example in FIG. 1, terminal equipment 118 has the highest 

power difference between the weakest and the strongest probability to encounter with a situation in which the signal 

signal of the pilot signals received by it. In addition, the coming from base station 102 is fading, but simultaneously, 

terminal equipment calculates on the basis of the pilot 65 the signal coming from base station 100 is not fading, but it 

signals measured by it what is the estimated time distribu- may be significantly stronger than the signal of base station 

tion of handovers when only hard handovers are performed. 102. 
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In the solution in accordance with the invention, each 
terminal equipment thus measures pilot signals received by 
it, and decides on the basis of the measurements which 
handover technique would be the most advantageous for it 
on the following or the present connection. In a preferred 
embodiment of the invention, the terminal equipments do 
not necessarily continuously measure all pilot signals 
received by them, but only the ones that belong to a so-called 
active list, which contains the base stations that are worth 
performing a handover from the point of view of the 
terminal equipment. In practice, this refers to the nearest 
base stations. The terminal equipment measures the pilots of 
the active list for a sufficiently long time, i.e. remarkably 
longer than an average fading period, e.g. for a half an hour, 
and on the basis of the measurement, it makes the decision 
whether it wishes to use hard handover, soft handover, or 
soft handover in which part of the base stations may be 
turned off on the following connection. 

In a preferred embodiment of the invention, the terminal 



-continued 
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FIG. 2 illustrates in greater detail the division into hard 
handover, and soft handover in which part of the base 
stations may be turned off. The unshaded area 200 in the 
figure shows a parametric area in which part of the base 
stations may be turned off, and the shaded area 202 shows 
a parametric area in which soft handover is performed. It 
must be noticed that the parameters shown in the figure are 
not intended to show the optimal parameter alternative, but 
only to illustrate the present invention. In accordance with 
the method, if the power difference between the strongest 
and the weakest pilot signal in the active group remains 
within the margin of 5 dB for the most of the time, or if the 



interval of successive handovers is smaller than one second 
equipment may calculate different parameters on the basis of 20 for ^ ^ Qf ^ ^ ^ handover is thus used If> again> 



the measurements. On the basis of said parameters, it is 
possible to evaluate the most advantageous handover tech- 
nique. 

The terminal equipment calculates on the basis of the 
measurements what would be the time distribution of time- 
slots T sIot between successive handovers if the terminal 
equipment would perform hard handovers on the basis of the 
strengths of the pilot signals measured by it. In the WLL 
system, the size of the active list, i.e. the number of the base 
stations to be measured is most preferably 1-3 base stations. 
There are several alternatives for the criterium for perform- 
ing a hard handover. One possibility is to always select the 
strongest pilot signal in terms of the power level. Another 
alternative is to select a pilot, the power level of which 
exceeds a certain threshold, and simultaneously, is not lower 
than any other pilot with a certain threshold value. 

The terminal equipment further calculates, on the basis of 
the measurements, what is the distribution of the power 



the power difference between the strongest and the weakest 
pilot signal in the active group is above 5 dB for a relatively 
large part of the time, and the interval between successive 
handovers is sufficiently long, it is advisable to use soft 
handover in which part of the base stations may be turned 
off. 

Hard handover may be selected in accordance with the 
example of the table when the interval between handovers is 
more than one second each time, and when there is a high 
probability (99%) that the interval is e.g. more than a half an 
hour. 

When the terminal equipment next time wishes to send a 
call establishment message to the base station, it will send it 
35 to the base station that has the strongest pilot signal. In the 
call establishment message, the terminal equipment reports 
which handover technique it wishes to use on the connection 
to come. It may report this by using two bits (handover 
technique= 1/2/3). In the call establishment message, the 



25 



30 



difference V diff between the strongest and the weakest pilot terminal equipment does not need to determine the active 



signal in the active group measured in decibels. The fading 
is not averaged out when the distribution is calculated. 

In the preferred embodiment of the invention, the terminal 
equipment makes, on the basis of the time-slot and power 
difference distributions, the decision on the desired han- 
dover technique for the following connection. The terminal 
equipment may naturally continue the measurements, and 
update the distribution results, and update the desired han- 
dover technique on the basis of the changed results if the 
conditions on the radio path change. 

The decision on the handover technique may be made in 
several ways on the basis of the distributions. One preferred 
method is illustrated in the attached table. In accordance 
with the method, cumulative probability values P cuml 



group, i.e. the list of the base stations it wishes to use in the 
handover. This is due to the fact that in the WLL system, the 
terminal equipment may have reported it already before, and 
said information is stored in the base station controller. If no 
45 changes occur in the surroundings, the terminal equipment 
always uses the same active group, and there is no need to 
transmit new information. If the situation has changed, 
however, the information on the new active group may be 
recorded in the base station controller in place of the old 
50 active group. The same applies to the frame phase difference 
between the base stations belonging to the active group. The 
WLL terminal equipment sends it once upon establishing a 
call, whereafter the information is recorded in the base 
station controller. After this, the terminal equipment sends 



(P_^>5 dB) and P_ (P, to >l s) of Tjta , and ? diff are 55 J^*^^^ ^ differenCe if «■* ° ld 



in the decision-making. In addition, a cumulative probability 
parameter P cum3 (T slot >30 min) is determined for hard 
handover. Depending on the system, other parameter values 
than the exemplary values of the table are possible. 



Pcumi (Pdiff > 5 dB), 

Pcum2 (P«!o, > 1 «) 
Pcumi < 10% OR 
P cum2 < 10% 
Pcumi > 10% AND 



min) 



> (T„o. > 30 



Handover 
technique 
Soft (1) 

Soft, part 



information has changed. 

In the following, let us study different handover tech- 
niques from the point of view of the invention. If the desired 
handover technique is soft handover (alternative 1 in the 
60 above table), the network will thus immediately establish a 
connection from all the base stations belonging to the active 
group of the terminal equipment to the WLL terminal 
equipment. 

If the desired handover technique is hard handover 
65 (alternative 3 in the above table), the network will establish 
a call only via the base station to which the terminal 
equipment has sent a call establishment message. If a need 
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for handover arises after this, which is probably rather 
unusual, conventional handover is used. If, however, it 
becomes apparent during the connection that the need for 
handover increases, the change of the handover technique 
may be signalled to the base station controller. If, for 
instance, the terminal equipment wishes to change over to 
use soft handover (handover technique 1), this information 
is signalled to the base station controller, which establishes 
a call via the base stations belonging to the active group to 
the terminal equipment. 

If the desired handover technique is soft handover in 
which part of the base stations may be turned off (alternative 
2 in the above table), the network will then immediately 
establish a call via all base stations belonging to the active 
group to the WLL terminal equipment. In other words, the 
call is started in the same way as in the case of conventional 
soft handover. Once the call has been established, the 
terminal equipment starts to transmit, in the uplink direction 
of transmission, selection symbols of the base station in each 
frame. By means of said symbols it determines which base 
stations it wishes to transmit in future. The terminal equip- 
ment may select either one base station or a desired number 
of base stations from the active group. In the selection, it 
may utilize an adaptive algorithm, which predicts fading 
processes of the pilot signals of the base stations. In the 
uplink direction of transmission, all base stations of the 
active group receive the same signal transmitted by the 
terminal equipment. The frames received by different base 
stations are combined in the base station controller, which 
also receives and interprets the selection symbols of the base 
stations frame by frame. The task of the base stations 
controller is to see to that the base stations determined by the 
selection symbols transmit the signal to the terminal equip- 
ment in the downlink direction of transmission. If a certain 
base station is to transmit in a downlink direction of trans- 
mission in accordance with the selection symbols, the base 
station controller transmits the frames to be transmitted to 
the base station, which sends them onto the radio path. If, in 
turn, the base station is to terminate the transmission, the 
base station controller no longer transmits frames to it. 

It may be assumed that the description of the selection 
symbols of the base stations takes place e.g. so that when the 
terminal equipment at some point has sent the information 
on the active group to the base station controller, this list is 
used as a reference both at the terminal equipment and the 
base station controller. If the active group contains two base 
stations, for instance, the first base station is determined to 
be number 01 and the second one is determined in the active 
list as 10. If they are both to transmit in the downlink 
direction of transmission, selection symbols 11 are used. 

By means of the above-described method it is thus 
possible to select the most advantageous handover technique 
for each connection. Transmission of extra data on the radio 
path, and processing in the transceivers may thus be mini- 
mized. If it is known in advance on the basis of the 
measurements, for instance, that handovers probably take 
place infrequently, it is advisable to establish the call so that 
the required handovers are performed by means of hard 
handover. The amount of interference power on the radio 
path is thus minimized, since the procedure does not remain 
in the state of soft handover, and neither are extra selection 
symbols transmitted in the frames. 

In the following, let us study one possible structure of the 
terminal equipment of the cellular radio system in accor- 
dance with the invention by means of the block diagram 
shown in FIG. 3. 

The terminal equipment comprises means 300 for coding 
the signal to be transmitted, said means being used for 
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applying the coded signal to means 302 for interleaving the 
coded signal. The output signal of the interleaving means is 
connected to the input of means 304, in which means the 
burst to be transmitted is formed. The thus obtained signal 
is applied to modulation means 308, the output signal of 
which is applied via a transmitter unit 310 and a duplex filter 
312 to an antenna 314. 

The terminal equipment further comprises in the direction 
of reception radio frequency elements 316, in which the 
signal received with the antenna 314 is converted onto an 
intermediate frequency, and converter means 318, in which 
the signal is converted into a digital form. The converted 
signal is applied to detection means 320, from which the 
detected signal is further applied to deinterleaving means 
322 and means 324, in which the received signal is decoded, 
i.e. both channel and speech decoding are carried out. The 
apparatus further comprises control and calculation means 
326, which control the operation of the other above- 
mentioned blocks. The control and calculation means are 
typically implemented by means of a processor. The termi- 
nal equipment naturally comprises other components than 
those shown in the figure, such as filters and converters, as 
is obvious to a person skilled in the art, but for clarity they 
are not shown in the figure. 

The terminal equipment in accordance with the invention 
comprises means 316-320, 326 for receiving and measuring 
the pilot signals transmitted by the base stations belonging 
to the active group, and further means 326 for selecting on 
the basis of the pilot signals received by it, the handover 
technique used on the connection between the terminal 
equipment and the base station each time. The terminal 
equipment detects the pilot signals multiplied by known 
spreading codes and measures their strengths in the detec- 
tion means 320, and transmits the required data to the 
control means 326 in which the required calculation of 
parameters is carried out for selecting the handover tech- 
nique. The terminal equipment of the system further com- 
prises means (326, 310) for transmitting the information on 
the selected handover technique to the base station. 

FIG. 4 illustrates the structure of the base station of the 
cellular radio system in accordance with the invention by 
means of a block diagram. The base station comprises means 
400 for coding the signal to be transmitted, said coded signal 
being applied to means 402, in which interleaving and burst 
forming is carried out for the coded signal. The thus obtained 
signal is applied to modulation means 404, the output signal 
of which means is applied via radio frequency elements and 
a duplex filter 406 to an antenna 408. 

The base station further comprises in the direction of 
reception detection means 410, in which the signal received 
with the antenna 408 and converted in the radio frequency 
elements 406 is detected. The detected signal is further 
applied to deinterleaving means 412 and means 414, in 
which the received signal is decoded, i.e. both channel and 
speech decoding is carried out. The apparatus further com- 
prises control and calculation means 416, which control the 
operation of the other above-mentioned blocks. The base 
station further comprises means (412, 416) for receiving and 
recording the information on the selected handover tech- 
nique. 

Although the invention has been described above with 
reference to the example in accordance with the attached 
drawings, it is obvious that the invention is not limited 
thereto, but it may be modified in various ways within the 
scope of the inventive idea set forth in the attached claims. 



09/10/2004, EAST version: 1.4.1 



US 6,570, 

9 

What is claimed is: 

1. A method for selecting a handover type in a cellular 
radio system employing code division multiple access, the 
method comprising: 

transmitting a pilot signal by at least one base station in 5 
each cell; 

connecting a plurality of subscriber terminal equipment to 
one or more base stations simultaneously; 

measuring pilot signals received by the subscriber termi- Q 
nal equipment, the measuring pilot signals further 
comprising calculating, on a basis of pilot signals 
measured by the subscriber terminal equipment, what is 
an estimated time distribution between handovers when 
only hard handovers are performed; and 5 

performing handovers of at least two types, wherein the 
subscriber terminal equipment makes, on the basis of 
pilot signals received by the subscriber terminal 
equipment, a decision on the handover type to be used 
on a connection between the subscriber terminal equip- 2 o 
ment and the base station. 

2. A method for selecting a handover type in a cellular 
radio system employing code division multiple access, the 
method comprising: 

transmitting a pilot signal by at least one base station in 25 
each cell; 

connecting a plurality of subscriber terminal equipment to 
one or more base stations simultaneously; 

measuring pilot signals received by the subscriber termi- 
nal equipment during a time period, a length of which 30 
is substantially longer than a fading period of a radio 
channel; and 

performing handovers of at least two types, wherein the 
subscriber terminal equipment makes, on a basis of 35 
pilot signals received by the subscriber terminal 
equipment, a decision on a handover type to be used on 
a connection between the subscriber terminal equip- 
ment and the base station. 

3. A cellular radio system employing code division mul- 4Q 
tiple access comprising: 

in each cell at least one base station transmitting a pilot 
signal; and 

a plurality of subscriber terminal equipment connected to 
one or more base stations simultaneously, the plurality 45 
of subscriber terminal equipment comprising: 
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means for measuring pilot signals received by the 
subscriber terminal equipment; 

means for performing handovers of at least two types; 

means for calculating, on a basis of pilot signals 
measured by the subscriber terminal equipment, an 
estimated time division between handovers when 
only hard handovers are performed; and 

means for selecting, on a basis of pilot signals received 
by the subscriber terminal equipment, a handover 
type to be used on a connection between the sub- 
scriber terminal equipment and the base station. 

4. The method as claimed in claim 1, wherein measuring 
pilot signals further comprises calculating a distribution of a 
power difference between a strongest and weakest pilot 
signal received by the subscriber terminal equipment. 

5. The method as claimed in claim 1, further comprising 
making a decision on the handover type prior to establishing 
a call. 

6. The method as claimed in claim 5, wherein making the 
decision further comprises transmitting information by the 
subscriber terminal equipment on a selected handover type 
to the base station in a call establishment message. 

7. The method as claimed in claim 5, further comprising 
transmitting by the subscriber terminal equipment informa- 
tion on a selected handover type by using a control channel 
during connection. 

8. The method as claimed in claim 1, further comprising 
maintaining, by each subscriber terminal equipment, a list of 
base stations located near the subscriber terminal equipment, 
and measuring only pilot signals transmitted by base stations 
belonging to the list. 

9. The cellular radio system as claimed in claim 3, 
wherein the subscriber terminal equipment further com- 
prises means for calculating a distribution of a power 
difference of a strongest and weakest pilot signal received by 
the subscriber terminal equipment. 

10. The cellular radio system as claimed in claim 3, 
wherein the subscriber terminal equipment further com- 
prises means for transmitting information on a selected 
handover type to the base station. 

11. The cellular radio system as claimed in claim 10, 
wherein the base station comprises means for receiving and 
recording the information on the selected handover type. 

***** 
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